. The distribution and colocalization of Na V 1.7 in the dorsal horn. Fig. S2 . Levels and distribution of Scn9a transcript in mouse spinal cord. Fig. S3 . Intrinsic properties of WT and Na V 1.7 KO superficial dorsal horn neurons. Fig. S4 . "PF771-unresponsive" WT superficial dorsal horn neurons. References (32, 33) 
Supplementary Materials and Methods

In situ Hybridization (ISH)
Animals were perfused with 4% paraformaldehyde in phosphate-buffered saline (PBS, pH 7.4) . After perfusion, lumbar spinal cord segments (L3-L5) were removed and postfixed in the same fixative for 2 hours at 4°C.For in situ hybridization, lumbar spinal cord segments were dissected and post-fixed for 2 hours at 4°C. The spinal cords were cryo-sectioned to 10-11 um, thaw-mounted onto Superfrost Plus (Fisher Scientific) slides, allowed to dry for 30 minutes at RT, and then stored at −80 °C.
In situ hybridization was performed using the RNAscope system (Advanced Cell Diagnostics) (32) following protocol for fresh-frozen samples with 1h postfixing with 4% PFA in PBS at 4°C and stepwise dehydration with 50%, 70% and 100% Ethanol. Tissue pre-treatment consisted of hydrogen peroxide and Protease IV (10 and 20 min respectively) at RT. Following pre-treatment, probe hybridization and detection with the Multiplex Fluorescence Kit v2 were performed according to the manufacturer's protocol.
Probes included NeuN (RbFox3 #313311) and Scn9a (#313341). RNA localisation was detected with Opal 520 (green) and Opal 650 (far-red) fluorochrome dyes (Perkin Elmer) compared to DAPI staining (nuclei) or TS-coumarin (TS405, Perkin Elmer) used for NeuN.
Following ISH slides were mounted using Prolong Gold (ThermoFisher Scientific #P36930). Fluorescence was detected using a Zeiss LSM 880 Airyscan microscope.
Images were taken at 10x and 20x magnification with 4x averaging (typically stitched 16-20 tiles), ayriscan processed and exported as 16-bit uncompressed tiff files for further basic editing in Adobe Lightroom v7 (Adobe) on colour calibrated iMac retina monitor. Final images were exported as jpeg files with 7,200 pix on longest side. I  II  III   I  II  III   I  II  III   I  II (red, n = 50 neurons). Threshold was the only property that was significantly increased in Na V 1.7 KO dorsal horn neurons compared to WT dorsal horn neurons (*p = 0.04834, twosample t-test with Welch correction). Interestingly, it has been shown that there is a decrease in AP threshold in nociceptors derived from chronic pain patients with inherited erythromelalgia (IEM) harbouring a gain-of-function mutation in the Na V 1.7 channel, which agrees with our data (33). Input resistance, capacitance, rheobase, spike size, max rise slope, descent and half width were not significantly changed (p > 0.05, two-sample t-test with Welch correction) in Na V 1.7 KO compared to WT dorsal horn neurons. Representative WT tonic firing neuron displaying no effect of PF771 on firing pattern or rheobase. Current injection was 60 pA both before and after drug. There were no significant changes in (B) rheobase (C) # of spikes or (D) threshold of these neurons in the presence of PF771.
